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ABSTRACT : PROBLEM TO BE SOLVED: To provide a reinforced plate used for the window of an 
airplane, a space equipment, a vehicle or a ship and enabling to reduce the weight of a 
binding part and simplify the binding part by reinforcing a peripheral part to be bound to 
other structures by a specific method. 

SOLUTION: This reinforced plate is formed by inserting reinforcing fibers into the 
peripheral part of a glass or acrylic resin plate to be bound to other structures. Concretely, 
e.g. the passenger window of an airplane comprises an outer plate 2, a doubler 3, a 
window retaining pan 5, an outer pane 6 using transparent reinforced glass, an inner pane 
7 using transparent reinforced glass and a seal 8. Reinforcing fibers 1 1 are inserted into 
the peripheral parts of the outer pane 6 and the inner panes 7 bound to the doubler 3, the 
window retaining pan 5 and the seal 8. The reinforcing fibers include carbon fibers, glass 
fibers, aramide fibers, boron fibers, and metal fibers. 
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(54) [Title of the Invention] Reinforcement plate 
(57) [Abstract] 

[Problem] To realize the simplification and reduce the weight of a structure by 
reinforcing the binding part of a glass plate or acrylic plate used for passenger window of 
an aircraft to other structures. 



t 

[Means of Solution] Reinforcement is done by inserting reinforcing fibers in the 
peripheral part of a glass plate or acrylic plate (outer pane 6 and inner pane 7) that is 
bound to other structures. 



[Figure] 
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[Scope of Patent Claims] 

[Claim 1] A reinforcement plate, wherein reinforcement is done by inserting reinforcing 
fibers in the peripheral part of a glass plate or acrylic plate that is bound to other 
structures. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] The present invention relates to a 
reinforcement plate composed of a glass plate or acrylic plate that is employed for the 
windows aircraft, aerospace vehicles, vehicles and boats. 
[0002] 

[Prior Art] Figure 2 describes one example of a conventional aircraft passenger window. 
This window is composed of an outer plate 2, a doubler 3, a window frame 4, a window 
retaining pan 5, an outer pane 6 that is a transparent plate, an inner pane 7 that is a 
transparent body, and a seal 8. 

[0003] The doubler 3 for reinforcing the peripheral structure part 9 of the window is 
disposed on the outer side of the outer plate 2. The window frame 4 for reinforcing the 
peripheral structure part 9 of the window and for use as the base of the attachment of the 
seal 8 to the outer pane 6 and inner pane 8 [sic; should read "7"] is disposed on the inner 
side of the outer plate 2. 

[0004] The above-mentioned doubler 3 and window frame 4 are bound by a fastener 10 
and an adhesive agent to the outer plate 2. In addition, the outer pane 6, the inner pane 7 
and the seal 8 are fixed in a form in which they are interposed between a window 
retaining pan 5 that is attached to the window frame 4 and the window frame 4. 
[0005] In this conventional window, a sturdy doubler 3 and window frame 4 are 
necessary for reinforcing the peripheral part 9 so that no load is placed on the outer pane 
6 and inner pane 7. 
[0006] 

[Problems that the Invention Attempts to Solve] In the above-mentioned conventional 
aircraft passenger window, a sturdy doubler 3 and window frame 4 are necessary for 
reinforcing the peripheral part 9 so that no load is placed on the outer pane 6 and inner 
pane 7. As a consequence, it becomes a heavy structure, and both the number and area of 
the passenger windows is restricted to a low level. In addition, design is also difficult 
since it is complicated structure. 

[0007] The present invention provides a reinforcement plate that can solve the above- 
mentioned problems. 
[0008] 

[Means for Solving the Problems] A reinforcement plate for the present invention is 
characterized by the fact that reinforcement is done by inserting reinforcing fibers in the 
peripheral part of a glass plate or acrylic plate that is bound to other structures. 
[0009] In the present invention, that reinforcement is done by inserting reinforcing fibers 
in the peripheral part of a transparent glass plate or acrylic plate that is bound to other 
structures, so the strength and modulus of elasticity of the part that binds the peripheral 
part of the plate and the other structures together are improved. Owing to this, it possible 
to reduce the weight and simplify the part that binds to other structures, and moreover to 
aim at a decrease in the cost of design, industrial work and provision thereof. 



[0010] 

[Mode of Embodiment of the Invention] A description is provided below of one mode of 
embodiment of the present invention, which is a reinforcement plate used for the 
passenger window of an aircraft, by Figure 1. This passenger window is composed of an 
outer plate 2, a doubler 3, a window retaining pan 5, an outer pane 6 that employs 
transparent reinforced glass, an inner pane 7 that 6 that employs transparent reinforced 
glass, and a seal 8. 

[0011] The outer pane 6, inner pane 7 and seal 8 are disposed on the inner side of the 
outer plate 2 by the window retaining pan 5. In addition, a doubler 3 that surrounds the 
outer periphery of the outer pane 6 in order to reinforce the peripheral structure part 9 of 
the window is disposed on the outer side of the outer plate 2. The above-mentioned outer 
plate 2, doubler 3, window retaining pan 5, outer pane 6, inner pane 7 and seal 8 are 
bound with a fastener 10 and an adhesive agent. 

[0012] Reinforcing fibers 11 are inserted in the peripheral part of the above-mentioned 
outer pane 6 and inner pane 7 that is bound to the outer plate 2, doubler 3, window 
retaining pan 5 and seal 8, and the outer pane 6 and inner pane 7 are made such that they 
are reinforced glass. Carbon fibers, glass fibers, aramide fibers, boron fibers, metal fibers, 
etc., are employed as the reinforcing fibers. 

[0013] In the present mode of embodiment, as noted above, the reinforcement is done by 
inserting reinforcing fibers 11 in the peripheral part of the outer pane 6 and inner pane 7, 
so the strength and modulus of elasticity of the part that binds with the outer plate 2 and 
the doubler 3 is improved, it is possible to eliminate the window frame that is used in 
conventional passenger windows, and it is possible to reduce the number of parts and to 
reduce the weight and simplify the binding part, and in addition it is possible to aim at a 
decrease in the cost of design, industrial work and provision. In addition, the window can 
be enlarged due to the above-mentioned reduction in weight and simplification of the 
binding part, and it is moreover possible to increase the number of windows installed. 
[0014] In the above-mentioned mode of embodiment, transparent glass plates were used 
for the outer pane and inner pane, but it is also possible to use a transparent acrylic plate. 
[0015] 

[Effects of the Invention] In the present invention, reinforcing fibers are inserted in the 
peripheral part of a glass plate or acrylic plate that is bound to other structures, so it 
possible to reduce the weight and simplify the binding part, and moreover to aim at a 
decrease in the cost of design, industrial work and provision. 
[Brief Description of the Figures] 

[Figure 1] Figure 1 shows one mode of embodiment of the present invention. Figure 1(a) 
explanatory diagram of the structure thereof, and Figure 1(b). is a section viewed along 
the A- A arrow of Figure 1(a). 

[Figure 2] Figure 2 shows a conventional passenger window. Figure 2(a) explanatory 
diagram of the structure thereof, and Figure 2(b) is a section viewed along the B-B arrow 
of Figure 2(a). 
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